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RESPONSE TO AMENDMENT 

1. Applicant's arguments, filed, 3/2/2005, see page 1 1 through 17, of remarks with respect 
to the rejection of claims 1-20 under 102(e) and 103(a) have been fully considered but they are 
not persuasive. However, upon further consideration, a new ground of rejection is made in view 
of Prince (U.S. 5, 590,654), necessitated by applicant's amendment. 

2. Applicant argues in essence regarding claim 1, that Cheng does not disclosed or suggest 
"voxels of at least first type and second type". 

However upon the further reviewing, contrary to the applicants' assertion of limitation in 
the amended claim the Examiner disagrees and indicates Cheng teaches: it is divided into two 
stages (steps) of processing. In the first stage, a membership function for fuzzy reasoning is 
determined by "pre-classified" voxel data (first type). In the second stage every voxel is 
classified into three types of classes that are "tumor", "normal tissue", and "boundary" (column 
6, lines 33-40). Further it mentions the voxel in the darker area (first type) has a higher degree 
for "tumor". The voxel in the brighter area (second type) has a higher degree for "normal 
tissue" (column 7, lines 1-10). 

In response to applicant's argument that regarding claim 1, that Cheng does not disclosed 
or suggest "the voxel of first type are boundary voxels that adjoin voxels of the second or further 
types" classification of each voxel, the boundary is defined as a normal tissue which is adjacent 
to the tumor. If a voxel is tumor, it is not adjacent to normal tissue, if a voxel is normal tissue, it 
is not adjacent to tumor, if a voxel is boundary, it must be adjacent to both of the tumor and 
normal tissue (column 7, lines 56-64). 
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In response to applicant's argument that regarding claim 1, that Cheng does not disclosed 
or suggest "classifying voxels based on the assigned data values teach" (column 5, lines 33-46, 
generates the function for each index such as distance between center of gravity of intensity and 
morphological center corresponding to histogram of classified voxel data such as tumor or 
normal tissue or boundary, also column 12, lines 25-33, voxel selecting and value calculating 
processor voxel which classified as boundary to obtain the average value of intensity and 
distance); 

In response to applicants' argument, regarding claim 2, that Cheng does not disclose the 
"determination of two different type of boundary voxels" (column 4, lines 53-59, discriminating 
a degree of surface roughness of a tumor, extracting a boundary between tissues to find breast 
cancer tissues out of the tissues based on the voxel data, also column 7, lines 56-65, if a voxel is 
normal tissue, it is not adjacent to tumor, if a voxel is boundary, it must be adjacent to both of the 
tumor and the normal tissue). 

Finally in response to applicants' argument, regarding claim 1, that method in the 
specification for determining the volume of an "aneurysm (blood vessel), the first step is to 
classify the voxels as first type vessel voxels". With respect to applicant's argument the 
Examiner would like to point out that, aneurysm (blood vessel), as first type vessel voxels is not 
recited in independent claim 1, and call in the specification. 



Claim Rejections - 35 USC § 102 
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3. The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in a patent granted on an application for patent by another filed in the United 
States before the invention thereof by the applicant for patent, or on an international application by another who 
has fulfilled the requirements of paragraphs (1), (2), and (4) of section 371(c) of this title before the invention 
thereof by the applicant for patent. 

4. Claims 1-5, 7 and 10 are rejected under 35 U.S.C. 102(e) as being anticipated by Cheng 
et al (U.S. patent 6,309,353). 

Regarding claim 1, Cheng discloses a method for analyzing a data set of an object to be 
examined, which data set comprises voxels of at least a first type and a second type said method 
comprising the steps (see abstract, also column 6, lines 1-9, both types of tumors can be well 
extracted, by evaluating the surface of the tumors); 

a) classifying the voxels as voxels of the first, the second or further types; thereafter 
(column 4, lines 32-37, classifying voxel data of the tumor as "tumor", "normal tissue" or 
"boundary"); 

b) determining which of the voxels of the first type are boundary voxels that adjoin voxels 
of the second or further types; thereafter (column 5, lines 34-47, classified voxel data such as 
tumor, normal tissue or boundary using the output from the LOG filter, also column 7, lines 56- 
64 classification of each voxel, the boundary is defined as a normal tissue which is adjacent to 
the tumor. If a voxel is tumor, it is not adjacent to normal tissue, if a voxel is normal tissue, it is 
not adjacent to tumor, if a voxel is boundary, it must be adjacent to both of the tumor and normal 
tissue); 
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c) assigning a data value to each voxel of the first type, said data value representing a 
measure of the distance between said voxel and the nearest boundary voxel; thereafter (column 

5, lines 33-46, generates the function for each index such as distance between center of gravity of 
intensity and morphological center corresponding to histogram of classified voxel data such as 
tumor or normal tissue or boundary, also column 12, lines 25-33, voxel selecting and value 
calculating processor voxel which classified as boundary to obtain the average value of intensity 
and distance); 

d) classifying the voxels of the first type that have a distance data value exceeding a 
predetermined threshold as aberration voxels indicative of an aberration in the object (column 
16, lines 11-18, forjudging the tumor as malignant tumor (aberration), when r (calculating 
parameter) is larger than the threshold, tumor is judged as "malignant" (aberration voxels), if r is 
smaller than the threshold, the tumor is judged as benign). 

Regarding claim 2, Cheng discloses the method as defined by claim 1, further comprising 
the steps, e) determining which of the aberration voxels are boundary aberration voxels adjoining 
non-aberration voxels of the first type (column 4, lines 53-59, discriminating a degree of surface 
roughness of a tumor (aberration voxel), extracting a boundary between tissues to find breast 
cancer tissues out of the tissues based on the voxel data, also column 7, lines 56-65, if a voxel is 
normal tissue (non-aberration), it is not adjacent to tumor, if a voxel is boundary, it must be 
adjacent to both of the tumor and the normal tissue); 

f) adding a number of voxels of the first type that form a shell of a certain thickness to the 
aberration voxels (column 1 1, lines 55-67refer to thickness). 
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Regarding claim 3, Cheng discloses the method as defined by claim 2, wherein the step f 
of adding a number of voxel of the first type that from a shell of a certain thickness to the 
aberration voxel comprises the steps of, fl (column 1 1, lines 43-67, N-l (N = natural number) 
the (I ? J,K =0,1 ,2,) the f(I,J,K) represent a value of intensity), assigning a data value to each voxel 
of the first type, said data value representing a measure of the distance between said voxel and 
the nearest boundary aberration voxel (column 5, lines 33-46, generates the function for each 
index such as distance between center of gravity of intensity and morphological center 
corresponding to histogram of classified voxel data such as tumor or normal tissue or boundary 
and column 12, lines 25-33, voxel selecting and value calculating processor voxel which 
classified as boundary to obtain the average value of intensity and distance); 

£2. classifying the voxels of the first type that have a distance data value less than or equal 
to a predetermined ceiling value as aberration voxels (column 16, lines 11-18, forjudging the 
tumor as malignant tumor, when r (calculating parameter) is larger than the threshold, tumor is 
judged as malignant (aberration voxels), or r is smaller than the threshold, the tumor is judged as 
benign). 

Regarding claim 4, Cheng discloses the method as defined by claim 1, further comprising 
the steps of, determining the sum of all aberration voxels and multiplying the sum of the 
aberration voxels by the volume of a single voxel so as to determine the volume of the aberration 
(column 7, lines 2-15, the voxel in the darker area has a higher degree for tumor, all the 
parameter is computed in a volume of 7x7 voxel and column 14, lines 13-23, boundary, and 
having label number calculating process, the number of voxel in the 3x3 voxel volume). 
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Regarding claim 5, Cheng discloses the method as defined by claim 1, wherein said 
distance data values are computed by means of a distance transform function (column 12, lines 
25-34). 

Regarding claim 6, Cheng discloses the method as defined by claim 1, wherein said 
predetermined threshold and/or ceiling value is set by a user (column 15, lines 26-35, to set 
parameter (r) =1 (threshold, also column 16, lines 4-18, predetermined threshold). 

Regarding claim 7, Cheng discloses a method as defined by claim 1, wherein said 
predetermined threshold is computed on the basis of a histogram of distance data values (see 
claim 6, also column 5, lines 37-47, classified voxel data such as tumor or normal tissue, based 
on histogram). 

Regarding claim 10, Cheng discloses a computer program for carrying out the method as 
claimed in claim 1 (column 9, lines 12-21, DEC Pentium, and program for carrying out the 3D- 
image). 

Regarding claim 1 1-14, it recites similar limitation as claims 6 and 7 are similarly 
analyzed. 



Claim Rejections - 35 U.S.C. 3103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
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such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. ■ 



6. Claims 8 and 9, are rejected under 35 U.S.C. 103(a) as being unpatentable over Cheng et 
al (U.S. patent 6,309,353) in view of Aylward et al (U.S. patent 6,690,816). 

Regarding claims 8 and 9, Cheng fails to disclose "the potential tubular structure voxel". 
On the other hand in the same field of medical system, Aylward, teaches image elements of 
tubular objects between a source image and a destination image and registration of tubular 
objects (Fig. 18, column 24, lines 27-53). 

Therefore it would have been obvious to a person of ordinary skill in the art at time the 
invention was made, to modify Cheng invention according to the teachings of Aylward because 
it provides plurality of cross-sections along the tubular object for establishing a seed point 
corresponding to a tubular object, which can easily be implemented in an X-ray device such as 
angiography. 

7. Claims 15-20, are rejected under 35 U.S.C. 103(a) as being unpatentable over Cheng et al 
(U.S. patent 6,309,353) in view of Aylward et al (U.S. patent 6,690,816) as applied to claims 
above and further in view of Prince (U.S. 5,590,654). 

However regarding claim 15, neither Cheng nor Aylward explicitly state, "object is a 
blood vessel and the aberration is an aneurysm". On the other hand Prince, in the same field of 
X-ray system teaches an imaging technique using one or several of the sequences may provide 
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limited information of the distal end of the aneurysm (dynamic gadolinium enhanced 3D volume 
imaging sequence) for patient evaluation (column 10, lines 14-39). 

Therefore it would have been obvious to a person of ordinary skill in the art at time the 
invention was made, to modify Cheng and Aylward invention according to the teachings of 
Prince because its provides detecting, diagnosing, and treating arterial diseases or aneurismal 
disease, which can easily be implemented in an image device such as X-ray system. 

Regarding claim 20, Cheng discloses a method as defined by claim 16, wherein the voxel 
are classified by means of a region-growing algorithm (Fig. 15, column 14-20, show breast tumor 
extraction algorithm). 

Regarding claim 16, it recites similar limitation as claims 1 and 15 are similarly analyzed. 
Regarding claims 17-19, it recites similar limitation as claims 2, 3 and 4 are similarly 
analyzed. 



Conclusion 

8. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, TfflS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
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will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 . 1 36(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 



9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Seyed Azarian whose telephone number is (571) 272-7443. The 
examiner can normally be reached on Monday through Thursday from 6:00 a.m. to 7:30 p.m. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Bhavesh Mehta, can be reached at (571) 272-7453. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application information Retrieval (PAIR) system. Status information for published application 
may be obtained from either Private PAIR or Public PAIR. 

Status information about the PAIR system, see http:// pair-direct.uspto.gov. Should you have 
questions on access to the Private PAIR system, contact the Electronic Business Center (EBC) at 
866-217-9197 (toll-free). , 
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